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[PROBLEMS TO BE SOLVED BY THE INVENTION] 

A composite polymer electrolyte, its preparation method and a lithium 
secondary battery employing the electrolyte are provided to improve the 
ion conductivity and the mechanical properties and to reduce the 
interface resistance. 

[CONSTRUCTION AND FUNCTION OF THE INVENTION] 

The polymer electrolyte comprises a lithium salt, a room temperature 
melting salt as a supporting electrolyte of the lithium salt, and a 
polymer. 

Preferably the cationic component of the room temperature melting salt 
is 1 -ethyl-3-methylimidazolium of the formula 1 or imidazolium 
tetrafluoroborate. 
[formula 1] 



The anionic component of the room temperature melting salt is I-, 
BF 4 -, CIO4-. CF3SO3-, AsF 6 -, PF 6 -, N(CF 3 S0 2 ) 2 -, C(CF 3 S0 2 ) 3 -, 
N(C 2 F 5 S0 2 ) 2 - or C4F9SO3-. 

The lithium salt is selected from the group consisting of Lil, UBF4, 
UCIO4, UCF3SO3, LIAsFe, LiPFe. LiN(CF 3 S0 2 ) 2 , LiC(CF 3 S0 2 ) 3 , 
LiN(C 2 F 5 S0 2 ) 2 and UC4F9SO3. 




+ ^CH 3 



CH2CH3 



[Claims] 



<CLAIM 2> 

A composite polymer electrolyte according to claim 1 , 

characterized in that said cationic component of the room temperature 

melting salt is 1-ethyl-3-methyiimidazolium of the formula 1 or 

imidazolium tetrafluoroborate. 

[formula 1] 




CH2CH3 



<CLAIM 3> 

The composite polymer electrolyte according to claim 1 , 
characterized in that said anionic component of the room temperature 
melting salt is I-, BF 4 -, CI0 4 -, CF3SO3-, AsF 6 -, PF 6 -, N(CF 3 S0 2 )2-, 
C(CF 3 S0 2 ) 3 -, N(C 2 F 5 S0 2 )2- or C4F9SO3-. 



<CLAIM 4> 

The composite polymer electrolyte according to claim 1 , 
characterized in that said lithium salt is selected from the group 
consisting of Lil, LiBF 4 , LiCI0 4 , UCF3SO3, LIAsF 6 . LiPF 6 , LiN(CF 3 S0 2 )2, 
LiC(CF 3 S0 2 ) 3 , UN(C 2 F 5 S0 2 ) 2 and LiC 4 F 9 S0 3 . 
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(54) #S §§°^§ MS-SF^ ^I^Al- SjgflS 



S if^ SSHSCHI ^o^AH, B|g^, E|g<aoj x|x|S^I!(supporting electrolyte)^ g§^ 

S! -HgX|- 3L#Sr*r 3d§ tfch ^ U-gofl [tfe. ^sHS^ 0|&S£^jJf 7|*|*! S-^ol 

cN S7|SM9 ehSS^oi 4.5 V ol^os. BlgJlMXl- 2*l<tf| *|gO| 7^*KH, fe^O| ?4>sto* *t|S 

y^fe ^£ aw. 

£5 

i ie S maf SSBSCHI p|£h o|£2££S| #g §§^(RJMS) s-g Lf^y zleH = o|ck 
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£3§M ^SSJ ^sflSOfl O|e£}££oj gg<y S ^ SIMS U^tf HEflSOlCh. 

£5feg iT@o| MXr ^sfliloii cH£r o|£sj££°J g E oj^-as U^y nHl = 0|Ch 

£6€S Ugs>l Mx)- Ssfl^tHI Oi& o|eQ£S°J BS. Lmy zleH* o|c|. 

£7gg gfSSl algXj- SsilScHi cm PiSS^S U^y ZLBH=0|Ch 

£8£S IfSfiJ .ngxl SsH^ofl cM E!7|§r*|- eh=SS3<M§ ziSll=o|Cr. 

£ 9^ £ IfSSJ *»» olMxh t!SHl!(HI Pith SIS S^ofl p|& 7fl«-&S«« Wc* ZLEHsolch 

Si-Sol ^S r fc 7|# S! =L gOtfi] SEH7|# 

e ^se z.&n tiBH^ofl 3°^ah, mci ^^newfe xixi sshumah #g s§<a#, asu «7wsah 

>H|Br&i§ £«J» SS«S(H| «f ™o\c[. 

u|c|£ ?HHlaK M§ £t r , icM.M pc §sl £jx r 7|7|° m S! ^7fe^7h o}B|, a-fgg 32! 

°sAi Ai-gsife sxiofl piskh as ej^t 01^0-1*1:11 sepias- bis 2; ..-xfe 7\&e\ y- ^msm, u 

^. ?fcg ul^^^i EJx|, Hljoioj giif b|jilSfo4 £ ofli_Hx| *3i5.n M &&0\ 

7 r fe*r7| mmo\\ CH 7|0|# ZSLl\2\0tM W 7HgfO| 4f^7|| S^j£|aL ?JC|. 



t*xil #S£r SI<H &b E|EO|g£ix| (LIB: lithium ion battery) Sh£!£!£| SAI. XHSH| CHS £jx| xl|S£| o^ 
B*S, jISWSI (He=|g# ^och o|S M€rt|7| *|S r o=| 7HSTS 2o| HIS #B|tH £!x| (LPB: lithium polymer bat 
tery)0|c r . BlS'.»5|CH EfXfe CrA| *7|?1«H«|0| S*l £»E|X| gffe gr^S^i* ^ISJfH^e Ul^ofl 3L&Sral & 
SIS. SrO|MB|J=g ^ gjol, ^^KHI P|s|o=| #^th ?i^7H^o| 9J¥fe ^gfh7| 7 r feth 4= 

^*7|x| 7H^£KH 2Ja. 



BIS SBltH Sx|0fl AhSEJfe JlSX^ QSH^e ^B|St3| 0|gS£*l|2| q^rS §A|CH| ^^^fe §^0|CK m-SrAl OlS 
^SE£.7| ^o^t trcN. £13§l7| ^££^ 7|7fl?4 M^o| ^o r o F S|H, S7| t r «t^S.S &Str£|o-|ot gtcf. zifrlM- ^« 
jiexl-fe jiexl- SsHUofl U|SH ^&oflAHo| o|& BtS STSj efxll 7^«| gj goH# 

7| nHSofl gB|*| -SS S! BlSS^JirSl ir*T«4 o| ~ l a.^ S|o|MBl=S Jigxl- S«Hl!e 7 r 4rX|| 
3! S8Ha| trUB^|g iSsffe g§0| ftiTis^ ^«2Ho|l j-y SfaeoflAl SS£| ST^cHI oHB^§0| ffr 



^^l^o^ o||g §e, SIS jlMAr 5lSHS2r ^IjsHAHfe. ofl^SS gBlSSl c|DMa.l!tf cH|>iEfl = . ^ <H|U?lj c|tH|E| 
3HaiO|M( ethylene dimethacrylate ; [CH 2 (^CH 3 )CX)OCH 2 J 2 )<HI x|?:| asH^Br &7m&\ 0\^x\^ «j 

# i-S^CHl SX^g SArtFo^ 7Hil MXrS S^S°^M| XflSSjfe Jl^Xj- S§HSO| £JM*I§7H 03- 207752^ 
Oil 7HA|E^0^ &CK HBHI4, ^7| jl^Xr S8HHe 0|&S££.7h 10" 4 S/cm 0|€f 0|uH, 7W|S| ^£0| M¥ ^«a€|oi 

X||S 2x r £jX|0|| o^e=le &SO| syc|.. 
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DR^si «|5,463,1795.(H|AHfe, 2gXf DHMSj^cHI U\mL*1 2*s7|S S^JsKH JlgXW 0|^fe £*r§ 

Mo\o\\ oh S ^ 3 x^2j §=#A|?| c =fe it^ol aiSia. #7| jimn omm±£ o\Bt\oi 

flliS SS«Se 0|£ S££7 r 4 « 10" 3 S/cm§£3. ¥+tt ySofl ^'Xfl £jA-|Xfl2A| S=ij!|- g«HS&fi| 7fl«X^0| 

^ch^om ^ai s-goi a-i^sm ^§s r s r 7i o-i^cffe &s# zw. 

«Wltf a| 7h£*l« M*r SeH^S o|g*j£ 3.H »tf£lte a 7^xH|s»|- 5|S 3^o| ygg 

j»M OflSfe, DR^»| X||4,758,483^. SI ^14,792,504^., *l|4, 908. 2845. gOfl 7HA|Q #S| 

OflSS! ^AfO|c(PEQ polyethylene oxide) g 0|g£t H|g 2*f jLCX}'0|£«|^7l fcjch #7| JIgX|- DHM.SJ 

^fe PEO# ?4fl(mafn chain) £ Aj-gSfo^ 7^AN PEOfe Xfl£Br7| Cfllf §0|^x|^ 0|ft 

S&Sfe ^SHS^I 0|££j££7 r ^gCHlAH 10" 6 S/cm 0|*r£ Crfe BSO| sap. no-sKM, •fejgCHlAi AF-g^ ^ 

45°c o|#. MSSI S¥ 60°c oi^-cHlAHPi A r gW 4* SWte Bsol ait*. ^, n^S jnexr SfsHH^A-fc A r gfJ 

^ ftWB WB«)eJ-a^7|7|7F AhgEfe ^OflAHfe Ahg© ^ *|g*l£! BS COIgOfl O r 5| 4j§Sr£|X| %&JL oi 

fc 4TEH0|cf. 

Olfif »0|, asHS^I OlS^S-tS §7 r A|7|7| flfi- k^g 7|74|*| ^g°| ^^Jl, 7|74|*| & 

* tfSe *T7| 71*54 JitXflS g-^Sf7| ^Shoi, E|g93, BISQfil A|A|SSHS(supporting electrolyte) S.M «TS ^ 
§<a SJ i&Sfe ulgA r £jSHH# A|g«hCj-. 

S tfSOfl o|S^, #7| tffe »0|S ««0| 5r7| S r ^^ 1S| 1- Olil- 3- D|i|0|D|l^SBie 2fe 0|D|D r S£| 

C|S E||l=e|#^£S.Ma|0|EOJ 5J 0 | unirsi«rcf. 

[Sr^^ 1] 




CH2CH3 



SE©, #7| #& SS^oJ goie gS£ I- ,BF 4 - ,a0 4 - .CFaSOj- ,AsF 6 - . PF 6 - , N(CF3SQ2) 2 - C(CF3SO 
2)3- • N(C 2 F 5 SCfc) 2 - £fe G, F 9 SQj " 9J ^0| U r »5|«rCK 

^> f 7| S|g?3S B|#0|*rSA|oj QsHSS AFg£|b Blg^OlBr^ 0^ 5JO|5 r £. 7^e r D=|, ?*l|^o S oflg goj Li | t 
LiBF 4 , LiQ0 4 , LiCF 3 SOj, LiAsF 6 , LiPF 6 , LiN(CF 3 SOfe ) 2 LiC(CF 3 SOfe ) 3 , LiN(C 2 F 5 .SOfe) 2 S! LiCFgSOa^ 
O|^0-|S SOS^N tl^Ejb 50| br^^JSfd-. 
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& ^-go| £J£!A|0fl0fl o|§hB, #7| Mx|- <ygg #B| (HlllS!^AFO|c. HISS SB|oflHtfl^A r o|E., SEISMS!^ 

S ^"gSl Ch5 o|§he. PbTi0 3 , BaTi0 3 . LiNb0 3 £ 0|^<H£! 4d^|£K=- ^US CH £tT§r 

5JO| H r #5|*rCr. 

S ^@2J ^A|0flOf| S>|€rB, MIT 0| alMXf EjSHU *SfTS 7|§©S. 10 U|X| 50S»%O|j». Signal 

^xf^goj sapM:4 U|x| 16£] S!o| HH^SM}. 

#71 &#s*b gusi S7[»e Big«asi setrs 71^03. , m*i 2o.ser%e! 301 ^»si«n^. 

e ^se seek #71 cr& 7i^*i **» asm, 

a) g^aofl B|g<3^ £%Srfc BTfl; 

b) ?HBN goHofl Jiexh SSHSrfc 

C ) #71 emi a)2f b)°j n$mm ^ir^ ^■yE' - ^ e^s emt 

e) ?HB|cH SDH# 7«^«f7| SI*!- itTtl-fe M*r A-IIZE^^ xlStfch 

e si-ssi y^Ai<HicHi oj^e. ^71 c) bt=iisi we 87^04 ^^sife eh^fe ch 

e ^go| 4jA|ofl<Hi oj*Fe. #71 e) &n o\*o\\ D\mm tc sj s# *ibi<h soh# sm ^71 «e se &nm 



» ^"Se JE^Ar £HS||U°| X|3C|£!8H^SAH #g §§°^i EJ*HIi£J °|th #H o|Ss tfS 

(Hi sssjse^ dj-bi-ah, xi^isshssah a* a«Hasi ntt& w. cHx*sej 

E||m E r W2SMSlo|s. §§ oils. S4= ato. 



■ 5- CH » 

I 



Bismol CUT &7tSl°2.M 01^ S£ Wl^ulS& SB|[H Ml ^(salt- in- polymer) A|^1i(H|Af "SUI 
SB|D<( polymer- in- salt) A|a.US [tfa?fl QCr. S^I&Ofl S|0 SftOlS'ol H^Xr A r ^S| ^§^CH| Sjg^fe 
o| igxf ^eflSjlffe &B| «fO|S2r BOl&Ofl o|*H 0|^0^X|7| QHgOfl 0|&5d£.£7h C||^ g7 r ^ 4 s 8 
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§cH| a|» o|£ xHSff tStfs* ^E|#£jo|££°| §7 r ofl 7|£J» 2J=>S Sj, Blg^oj gf 0 | &7m& 0|£ XJ{ 

fHAt-ofl ojgfl S§f§y*flo| fe E7r &4;fMI Eli 0|£2£J£7|- ^^iSfTHI Stf. ElM^oj fe£7 r 7*4 §7 r Sr7fl JEJ 
B O|£#(ion pairs) 0| xh^0|S2f &Jz.Sf§3fC*| #§5jSf*fl( triplet) 7 r ££|£|SSAJ 0|g£j££fe t^A| § 

7\m 4 2,'Cr. SftftSOfl &0=|Sfe E|gO|S£ M SftfOfl ojtH £jS*0fl SS^Cr. UtSlM E|gO|£°| fe£7 r 
MS. g^Slf OH ^U0|{§XH£!-( mass transfer limitation) «H| p_|gh ^ £ j!FQg}-0| 4= <ycf. 0|2r US #S 

§ :EE=|& tffl ?|oj Se^Sl 3^ 10 Ujx| 50§1T%. B|g?3 CH gu|£ 1:16 U)X| 1:4?J 

50| Ur&5|S 5°1 UEffetcf. 



□ W| Af|Er^ Wo) ^jsfl^oj 7 |^|^ 8#A|?|Dj E|gg^oj 7J|S tTtf A|7|te 5Jo S 

X=| aiCf. ZLEHU, 7|^°| MEW 7|74|*| n&&&&& VtiM9\X\& 0\S&S. ^£!<Hfe 7*9} ^fT# 

^X| =^7-|a ^Sr# ^BH§rfe 221 IfE^ SJCf. 



^lEHl-r. S o|«rS. gSS ^7^0^*4 EJSflI!£| 7|74|*t M&tT «EJ 0H_|B r 0|g£! 

f*#0fl£ 7|0^ ^ SW. Sjy*|o£. SSHIJcHI A r SJE|fe JlgX r fe #a^r^7 r 0H¥ ^Dk EGEj-AI SHEl 

S Oie^oj §5| a§rg^*||oj feSE7r ^^7\\ SP. gU£ SS?5^ #^*r# 7 r A| 

D* 0|# mn SSr*JS| 57|-A|7|a.g*| £!trgy*l|o| S7FAICJCK OrSrAH 0|A)|& &ft&m M\ 

2r^ SJAI-P4 ^7 r fe 7|:H|*| gj E|gg4f0fl Pith OhU|E r 0|gg££g »4TA|m. 



< ^A|(H| 1> 

= E r O|SmoflAH, QlOLLliei U r 7r -gOHaife ^Zf ^Er^3.0ll 1- OflU- 3- IH|l!0|D|q-SE|C|S MBjS^2.SlH|E|-^ S .LH|0| 
M(RTMS:#£ §S%|oJ ^g2fS)j]J LiCF 3 SO)S ^JL atftHH RTMSOfl E|S<^§ £S^?^C|-. ■SB|(H|^5LI^A r 0| 
= 0.6g# ?HB|CH §DH£J OhA||Sl-|M^ 25ml0fl Bmtt 4- B|§^0| Eg@ RTMSg #*rs^ ^IgQHg. gu ,^ 
^HK N#^(PTFE) #EHS 0|gS r 0^ *ggQt,o S i=lEi ^SHS^g ?H^liSh53a #£<H\M 12A|^ V 

SS : £!S7|(H| WJ1 95°CCH|AH 24AI2J- §^ y^AI^CK 

RTMSSI SSrOl JiMxf SSHS SglTg 7|^©S 0, 16, 27, 36 SJ 43glr%7F £|SE^ ^SrA|^°[H. Blg^ £E| 
<M|lJefl^ArO|=oj ga|(salt to polymer molar ratio) g 1:16°s t^p. 

< ilAlofl 2> 

BIS^ SElCHIBSI^AFOlcoj g U |S 1;8S AH|S|tFulfe ^A|(H| 13J S^th fe^oS ul^Ar S§H1!# XflS 

■iAJofl 1 a! 4jA|ofl 2(H|A| xflsff jiexh ScHStHl CHSrtH 20°C 0|g^££M ^S«f23°cH, n S^M S. 1CH| UEFUl 
2^. £ 1<H| ojsf.^, S7 r <H| oJSH 0|&^££^ 1000UH 0|^ #7f§^ 5§ SI" 2JCf. RTMSPJ If 

^0J| CCl-S 0|&S£H7F 27§1T%PJ S^ofl i.3x 10- 4 S/cm, 36 #1T%9J 9^tH| 2.6x 10 " 4 S/cm, 43 W>/o£! S 
^CH| 3.7x 10- 4 S/cmS.A-1, 0|S^£.£7 r 1x 10" 4 S/cm°S DH^ ^4=^0^, §#^©1 fj-^ 0 | §7^4^ 0|CH) b|^| 
^cH o|SHE£7> StfSfe 5ig 8r 4 a*h 7|74|^1 ^^Pj ^^ch|£ 7|^oj 7 r ^x||SiFfe cmn RTMSSl 
^7fe a§HSo| 7|74|^ H^oj &EH^x| Sti^cK 

< -yA|cH|3> 
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RTMSSI &f?£ 4381T%S. SUl, SS|CH!liS!^AhO|c q|H| B|g<S£j gB|M E^A|£! 5# XflSl^ulfe ^A|0fl 1* 

«CK £ 2fe £S£Jfe B|gQ£l feEOfl Dje ESF H5H=.0|Cf. ti[9 cS£l 

S«s| fe£7h Tfltf* §7^^| JElffl o|g#o| x^oigaf £M.^gsK>4 &#£m*l|7h S^Hlss. fS£H 
q-A| g7|-^7i| eiesiai gB|ofli=!S!^o|co| ineoi t! towxifc o|g^H£7h s^tt 

Sx* S7F«H8fiDl. ef 1:80| £|£ y^fe 5§ &t n^M-. 0|SSS.£fe H*M* 10 " 4 S/cmS 

< ^A|(H|4> 

RTMSSJ 43glT%S HfJl, B|g^ Ol SS|<Hiaa!^^0|£.oJ s y |g 1: «|6©S *fl£|^:ZUr ^A|0fl 

< ^JA|0fl 5> 

RTMSS) fflfg 2759%£. Sfi, Ol SB|0«lll!!^0|c o| g b | g 1:16°S © 2Js *fl£|Sf:iIfc 4!A|0fl 13h 

< £JA|0fl6> 

RTMS°] SITS 43g^%S tFal, Bigg CH #B|t>fl^?i]^^0| ^ o| s U |g 1:8S £ XflSlSfr-Elte 4JA|0fl 1al|- g 

< ^A|CH|7> 

RTMSS.AH 1- OilU- 3- lHIBJO|D|C}£B|e E||M.B^^£3.Ma|0|eg A|-g^Jl B\m<g£tE.M LiBF 4 g A(-g» 3jg Xfl 
SlShalfe UM#\ 6HI- gfcjfh gj-^os *H2E^S*nh RTMSSl alM^ MU« 7|go S 0 . 10, 20. 30 

gi 38g§T%7F E]£g e2fA|^CF. £. 3<H| gg<y°] £PK>fl 2\m 0|g£iS=£fe 1000HH 0|# §7^fe g 

^ ?M. ZLEHU ggg°| S-lfOl 3089% Ol^-Ol 0|S£!££fe ?}±&Ct. OlEHth 0|SSiE£ ±|0|Sto| £ 

xHfe bf 4 7h CF 3 s<v (Hi uisfl o|g xH^S" S£To| 5f7|nHee! 5°s BhBSt^. ^, £ grss| a^lofl 

M BF 4 " S 7|go S sfe 0|^0^ a§H^<H|AHfe 0\£>g2\ S^^gO| ^/4«X|eh CF 3 SOj- M 7|g 

< 4JA|(H|8> 

Blg^o^AH LiN(CF 3 SQ 2 ) 2 S XflfijSfJlfe ^A|0fl 6^ Jlg^ SSHSS 

< ^A|CH|9> 

Blg^o^AH LiN(C 2 F s SQ 2 ) 2 ^ AFgS- ^ ^A|0j| 6^ ^^Sh H o h S°S S*HS^ 

S. 40fl 2l^e, gg^Sl &7[0\\ oj*h o|&£!££. 87h LiCF 3 S03# = Hth Al^oflAH 7^ ZlEHLf S 

S<a S7Hfo| 0.276 g o|#o| fEJS ol^Sife B|€rJsJ S#ofl €h74|gjc S^g gJfcLh olfe SSHSUloflAi 

<.bmon> 

RTMS^ ^7hS|-X| Stal, B|g^ CH #B|0fllj5fl^AF0lc.o| gdlM 1:16££ » 5g A-fiSl^Jlfe 4!A|0fl 12f g?J^ «T 
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< uimcHi 2> 

RTMSM S7^X| gfrJl. £|g<a Ol #S|CH|l!?il^AFO|co| 1;8S *h THg. 4jA|Oj| 12* 

»S JlM SsHil# Ailing ch 

^A|cH| 4- 6 3J ulJacHI 1- 2°J SsH^tHI OIsM M o|££lE£.°l ^StF°j!c:K ^S^fe £ 

5S| ZlEHiS L+Emttfed, £ 5S¥&i RTMSS S7^*l JlM^ SSflSSj S^tffe g<H|*|S| 0|g£j£H7f 
10" 8 S/cmS oH^ y-Tfl U^mfe BJ-S, RTMS# ^7h*h g^olfc 10 - 4 S/cm°S oH^ ig-Tfl UEmfe 2§ 4= 2J 
cK 

< SA|Ofl 10> • 

SM»£!*I #I!SA1 PbTi0 3 M 20gg ! % ^7h& 5^ ^A|CH| 6j2|- S^S" b o^£1 Jl^Xf ^5«^# 

< -felA|0fl 11> 

2>^£!*fl gSSAH BaTiOag 10^% 5JS ^©l-Jlfe SA|Ofl 6j* ^03. jLgX|- ^SflUS XflStf 

< •yAlCHI 12> 

Hft&n SSSAH BaTiCbM 20#lf% «7H+ 4JA|Ofl 6ol|- Sf^SI £J*HS# 

^A|cH| 62I- 10- 12SJ JlMAt SjsH^ofl Q\t[oi £s.o$ 0|££j££# ^S^oi s. 60fl UEHJIBch 



She, -HM Set) SO| E|g£jX| A|^gjCH|AH ^g^g 5T7| ^ISHAife S7|SF*T o h £.030301 aijo. g S ^cf □} 

St" AH, 4JA|ofl 4SJ M*t SSH§<H| CHSFO^ cyclic voltammetry) M gsH E^ISW &S°o^g 

s^(E7).2f ?jgtisoi S7i^sr tts<s^ofl cue s-m*h #ijo) ^a^i sisti sam ust* 

» 3SHS«H| a|«f04 ^A|5h?iDK£ 8)- 50°C. ^€H^£fe 5mV/sS £ 

74 8S^Ej, M ^@0fl ojff ZL^4 £j*HS£| E!7|SF*r ehS^^& 4.5 VO|#o.g.Ai Oi¥^S| 4Vg B|gtf SFg 

al £°Jo| 7}fe«|-cfe 3§ 4 s SEth ^ Ji&Aj- ScHSe - 1 - 5 va|-o|o| B|gsj ^gj. 

^^00 eih a-rfcfe e^sjAi gt^cf. i^buh ssHim aig g^si ^ieoi eisa #ehs. ^xi^s ^ ^ 



< SAM 13> 

SSSAH PbTi0 3 # 10S€T% S7Fth 51 xflsi^jife 64 sisHSS 



H|JiL(H| 2. -fejAlcHI 6, 11 SJ 13S| SSHSofl cH^oH wetting) fe^S TA^X-HTSi XfcV o|^o S ® 

7^9JcK z|2tal aiMAh SlsHScHI cH^o^ 50°C(H|AH S7|§|-*r^| £JJi|g^ ^SSl-o^ 5. 9ofl UEI-Uia 

CK (a)fe blJEOil 2, (b)b SA|0fl 6, (c)fe 4JAN 11. (d)fe SA|0fl 13S| ^.^^ S«H§^ l4EFtHl^. ^^*|| A||B|^ 
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* Sx|ofl *|go| 7^8[2, $0^sfc s^o| ^•sfcM MS ?M. 

<57) S^SIEA 

B|g?i£| *|x|E!SHS( supporting electrolyte) S*i #£ 5! :nM*r ^§ S^«rfe 5i*HS- 

*Ul£fcH| ^oHAH, #7| £&<£2\ S'Oie -gMO| S r 7| 1S| 1- <HIIJ- 3- «|fio|D|q-Sr.|g EEtr o|0|c|-se| 

g El|EE|.S^SSMB||0|E9J 2# ^S°S St-fe al^r '*|. 

[tr^^1] 

CH 2 CH 3 



3. 

THhsTCHI ^OHAi #71 ,S ©0|S I- . BF 4 - , Q0 4 - , CF 3 SOj" , AsF 6 - , PF 6 " , N(CF 3 SQ 2 ) 2 " ■ 

C<CF 3 SOi,)3- , N(C 2 F 5 8012)2- SEfeQFgSQr 2J 3§ £j§HS. 

S^tf 4. 

«|11!-CH| &!cHAi #71 Sjg^S Lil. LiBF 4 , LiCI0 4 , LiCF 3 SO3 , LiAsF 6 , LiPF 6 , LiN(CF 3 SCfc) 2 LiC(CF 3 S02) 3 , 
LiN(C 2 F 6 SQ,) 2 a! LiC 4 F 9 SC 3 ^ 0|^cH5! 2°£¥E| tf^Sfe 2* ^S£>£ M*r EjsHS. 

«|1 »0fl ?.'(HA1 #7| al^Ar ftBl CHIUSI^ArOlH, b|S^ ftB| CH|t!S!§^0|£=, ftB| = Sl!?}!^AFO|E. 5! ft 

B| uiyaifV Sl&os. o|^cH& 2 (H| AH d^lSlfc ^S°I 4fe E±*HS. 

73I1SCHI &<HAi PbTi0 3 , BaTi0 3 . LiNb0 3 2. o|^<H£! ?o«AH dUIEjfe a#a*B M# CH SSSffe 
7. 
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X\m<H\ ?MM. a-ifol £HS})IJ §#§fg 7|£©.§. 10 UjX| 50StT%OU, B|§^: JLgXh^go| 

Mb|7h 1:4 U|X| 16£J 3?§ ^§©S Sfe HgXf SjsfliJ. 

8. 

wi6tr<Mi °io-iAi £M «n»e zm&o) £%<g& 7i§°^ 10 ui^i 2o§tf%£j 

9. 

10. 

a) gg?3CH| B|g<g§ 

b) ?HB|oH gaHofl ^MS gsH^fe &*|; 

c) #7| EMI a)S>* b) °| S&SM ^ gajg E>J=ir EMI; 

d) #7| S«IS n^Ztoi SSHS Bfg xfls^ a? 

e) ?HB|cH goHS «|7H«F7| flfl- 32 BHfi.£9Sf& xflnrsi jig^ gsHg 

11. 

JJHOShHI SJtHAi #7| c)EM|°| ^gojofl y^a*fl S7|-sfo^ #B<B|m Ehsfe EM|g sffsfe y# 

^S. ^fe gjs. 

12. 

*I|10SW| 2a!<HaH, #7| e) EMI o|#-tH| a\&s>\ ^ gi 7| )B|oH goHS *I|7H ^7| fl& £!S 35. BTflS cH afl- 
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